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The present study was done to investigate the effects of fixing and preserving in 10% formalin on the morphological
characteristics of Spirlin (Alburnoides eichwaldii). For this aim, 35 specimens of Spirlin were collected from Vajargah River,
Gilan, Iran. After initial evaluation on morphological characters such as Total Length (TL), Standard Length (ST) and Head
Length (HL), samples were fixed and preserved in 10% formalin for 6 months. After this period, samples were removed from
formalin and measurement and eva uation of color features were done once again. The results showed shrinkage was common in
al of the specimens and changes in body color were clearly distinguishable with fresh fish such a way that the body and fins
color were opague but color pattern is acceptable but the intensity is reduced.
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1 Introduction

Alburnoides eichwaldii inhabit streams and rivers in
foothills with well oxygenated, fast-flowing water. All age
classes occur in open water of streams and small rivers[1].
Found also in rivers with very calm waters. Feeds on insect
larvae and dead insects as well as on crustaceans and
diatoms [2]. Alburnoides eichwaldii was selected for the
bioassay experiments because of it is widespread in most
part of Europe and Asia and It can be found in Marine-
Neritic, Marine-Oceanic, Brackish water and Freshwater
[3].

Ichthyologists often have used freezing, formalin or
alcohol for preserving fish specimens. Morphologica
characters are essential for taxonomic and population
studies[4; 5; 6; 7; 8]. Identification keys are often based on
morphological characteristics and pigment of fixed
samples. Because of the variability of properties in the
process of fixing and maintaining and also the different
effects of different fixation methods on the color pattern of
fixed samples, the morphological characters in live and
fresh samples are different with fixed samples [9]. There
are few studies in this fiedd such as: Neve et a [10].
Investigated the effects of two methods of preservation
(fixation and storage in 10% formalin, and fixation in 10%
formalin followed by storage in 95% acohol) on
pigmentation and morphometric features of larval
Ichthyomyzon lampreys. Jawad et al [11] studied the effect
of preservatives and freezing on the morphologica
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characters of two sparid fishes. Also the effect of some
preservatives and freezing on two species of mullidae
family was investigated by Al-Hassan et a [12].

In this study, the effect of fixation and preservation in
formalin was investigated on the morphologica characters
of Spirlin (Alburnoides eichwaldii).

2 Materialsand Methods

To peforming this test, 35 specimens of Spirlin
(Alburnoides eichwaldii) were collected from Vajargah
River, Gilan, Iran. They were measured within one day of
capture. The morphological characters measured were total
length (TL), standard length (SL) and head length (HL).
Mesasured was conducted by using a graded caliper with an
accuracy of 0.02 mm. After measuring the TL, SL and HL,
color pattern of skin and fins were investigated. Then each
sample was placed into a Tube with a certain number filled
with 10% Formalin for fixed samples.

Samples were removed from the 10% Formalin after
Six months and measurement and evauation of color
features were performed once again.

3 Results and Discussion

Effect of Formain on morphometric characters of
Alburnoides eichwaldii are listed in Table 1 According to
the present results and observe the average of
morphometric characters in Table 2, length reduction was
common in all the specimens. Also, changes in body color
wereclear. Fresh fish had a silver and black color but after
removing from 10% formalin, body color became opaque
(seeFig.1).
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Table 1: Effect of formalin on morphometric characters of Beforefixation After fixation
Alburnoides eichwaldii (TL: total length, SL: standard
length, EL: head length)

Before preserved in After preserved in Amount of
Formalin (mm) Formalin (mm) Shrinkage (mm)

TL SL HL TL SL HL TL SL HL
8500 7100 1300 8069 6563 1492 431 537 192
8200 6800 1500 8144 67.34 1674  -056  -066 174
6700 5500 1200 6594 5478 1374  -106  -022 174
8100 6500 1400 7801 6361 1577 299  -139 177
9100 7500 1800 8843 7366 1637  -257  -134  -163
7000 5700 1400 6780 5686 1355 -220 014  -045
8800 7200 1500 8219 6367 1630 581  -833 130
7500 6200 1500 7574 6267 1535 074 067 0.35
7300 6000 1400 6706 5645 1471  -594 355 071
6700 5400 1300 6489 5381 1391  -211  -019 091
7200 5900 1400 7123 5740 1504  -077  -160 104
7300 6100 1500 7114 5817 1442  -186 28  -058
9400 7800 1800 7389 5929 1897  -2011  -1871 097
69.00 5500 1300 6582 5273 1324  -318 227 024
6600 5400 1200 6537 5448 1447  -063 0.48 247
8500 7000 1500 8328 6815 1550 -1.72  -185 050
7200 5900 1300 7755 6007 1527 555 1.07 227
7500 6200 1400 7164 6025 1415  -336  -175 0.5
8300 7300 1700 8490 7071 1596  -310  -1290  -104
9000 7200 1700 8863 6930 1645 -137 270  -055
7200 59.00 14.00 7032 57.30 13.44 -1.68 -L.70 -056 Figure 1: Picture Spirlin before and after preserved in formalin
7000 5600 1300 6781 5539 1389  -219  -061 089
7700 6200 1300 7704 5948 1466 004 252 166
69.00 5700 1300 6815 5687 1436  -085 013 136 Our results show that during fixation, total and standard
7800 6600 1400 7009 6430 1540 791  -170 140 length were decreased due to tissue shrinkage, but head
7700 6400 1400 7544  6L75 1574  -156  -225 174 length was increased that it is probably because of water
;‘;ﬁ Z-% ﬁg gg;g jgg ;g-gz 12 ‘1’23 ;Z: and formalin absorbent in gill tissue. Fish sample number
8000 6800 1600 7981 6675 1562 019  -125  -0.38 13 had the most change in total length with 20.11 mm
8000 7200 1600 8751 7139 1713  -149 061 113 decrease. Also most change in standard length was in
7800 6800 1400 77.76 6472 1543  -024  -328 143 number 13 with 18.71 decreases. Head length had the most
8100 6700 1500 7821 6408 1640 279 -297 140 change in sample number 28 with 3.04 decreases. Al-
7700 6500 1400 7785 6429 1641 085 071 241 Hassan et al. [12] studied on effects of freezing, preserving
6700 5400 1600 6749 5085 1575  0.49 315  -0.25 . ; .
8000 6700 1500 8170 6823 1537 170 123 037 in acohol and formalin on morphometric characters of two

species of the family mullidae were different with our
results and gained different results with our findings. They
observed increasing of TL, SL and HL of specimens after
10 weeks preserving in 10% formalin that probably was
dueto period and method of preserving in 10% formalin.

Jawad et a [11] reveaded that different concentrations
of formalin and acohol on one hand and freezing on the
other caused variable degrees of shrinkage of the three
characters studied (SL, TL, HL). Also, Neve et a [10]
investigated the effects of fixing in ethanol and formalin on
pigments and total length in lampreys larval and found
color and total length of body decreased after 3 weeks
preserving in formalin.

The nature of the morphological variation is influenced
by many factors including style of preservation such as
fixation and freezing, concentration and kind of chemical
preservation agents, length of preservation period, salinity
Table2: Average of TL, SL and HL before and after and temperature of the preeervativg. AI.SO’ parpicglar fac'gors

preserved in formalin to the fish being preserved are serious including: age, size,

Our results show that during fixation, total and standard
length were decreased due to tissue shrinkage, but head
length was increased that it is probably because of water
and formalin absorbent in gill tissue. Fish sample number
13 had the most change in total length with 20.11 mm
decrease. Also most change in standard length was in
number 13 with 18.71 decreases. Head length had the most
change in sample number 28 with 3.04 decreases. Al-
Hassan et a. [12] studied on effects of freezing, preserving
in acohol and formalin on morphometric characters of two
species of the family mullidae were different with our
results and gained different results with our findings. They
observed increasing of TL, SL and HL of specimens after
10 weeks preserving in 10% formalin that probably was
dueto period and method of preserving in 10% formalin.

species and developmental state, the presence of rigor

Before preserved in After preserved in . .
formalin (mm) Formalin (mm) mortis, and the osmoregulatory state of the fish at death
Averageof TL 77.857 75.604 [13].
Average of SL 64.142 62.023

4 Conclusions

Average of HL 14514 15412 In the present study, changes in body color of samples
after preserving in formalin were clearly distinguishable
with fresh fish, but this color loss, does not mean complete
loss of color pattern. Body length and color of fixed fish
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displayed diverse degrees of change after a standard period
of preservation in different preservatives, thus, it should be
noted that reduction of color intensity in fixed samples in
formalin, does not have interdiction in color identification

keys.
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